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Description 

This invention relates generally to page printers 
having full page image areas in bit map form and more 
particularly concerns such printers in which memory for 
more than one page image area can be allocated at the 
same time. 

Page printers may take various forms, in part de- 
pendent upon the type of print engine. For example, 
page printers may include electrophotographic printers 
and Inkjet printers. A page printer typically has a bit map 
memory large enough to contain at least one full page 
image area so that a page to be printed can be fully com- 
posed before driving the print engine to actually print on 
paper or other recording medium. 

A page is allocated space in the bit map memory 
sufficient to image a full physical page, this amount of 
memory being termed a page image area. The page in- 
formation is then placed into the page image area during 
rasterization. After rasterization is complete, the image 
information is transferred from the page image area to 
the print engine during serialization. 

Normally, if the bit map memory is large enough, 
more than one page can be fully rasterized and stored 
in memory for subsequent serialization. Serialization 
can occur at the same time as rasterization. In the usual 
case, after one page image area is fully rasterized, a 
second and subsequent page image areas are allocated 
and rasterized. Serialization of rasterized pages can oc- 
cur independently of rasterization. 

When no further bit map memory is available to hold 
an entire page image area to rasterize another page, 
further rasterization is postponed until an already-ras- 
tertzed page image area is serialized to the print engine 
for printing. After serialization of a page image area, that 
area is then returned to the available bit map memory 
pool to be used to rasterize another page. 

DE-A-3 820 075 discloses a printer having a print 
engine, a bit map memory including at least one page 
image area defined by a beginning address and an end 
address, means for rasterizing information to be printed 
into the page image area, and means for serializing in- 
formation to be printed from the page image area to the 
print engine. 

It is the general aim of the invention to provide im- 
proved bit map memory management in page printers 
of the foregoing type. 

This objective has been accomplished in accord- 
ance with one aspect of the invention by minimizing the 
size of page images to that which is necessary to seri- 
alize the page information to the print engine. To do this, 
when rasterization is complete, the lowest modified lo- 
cation in the bit map memory is adjusted down and the 
highest location in the bit map memory is adjusted up to 
the next raster scan boundaries. The number of blank 
scans from the top of the page image to the lowest mod- 
ified location (top margin), and from the highest modified 
location to the bottom of the page image area (bottom 



margin) are returned to the pool of available bit map 
memory for subsequent rasterizations. 

The foregoing objective has been accomplished in 
accordance with another principle of the invention by re- 
5 claiming a partial page image area after partial seriali- 
zation when the reclaimed bit map memory will provide 
sufficient memory for rasterization of another page im- 
age area. 

The invention is set forth in independent claims 1 
10 and 4. 

Other objects and advantages of the invention will 
become apparent upon reading the following detailed 
description and upon reference to the drawings, in 
which: 

15 

Figure 1 is a block diagram of a page printer in ac- 
cordance with the present invention; 

Figure 2 is a flow chart of the operation of the proc- 
20 essor in the printer of Figure 1 to implement the 
present invention; 

Figure 3 is a simplified schematic illustration of a 
page image area in the bit map memory of the print- 
25 er of Figure 1 ; 

Figure 4 is an illustration similar to that of Figure 3 
showing a modified page image area; 

30 Figure 5 is an illustration similar to Figures 3 and 4 
showing partial serialization and reclamation of a 
partial page image area; 

Figure 6 is a more detailed block diagram of the cir- 
35 cuitry for bit map modification tracking; and 

Figure 7 is a more detailed block diagram of the cir- 
cuitry for the generation of an intermediate interrupt 
during serialization. 

40 

While the invention is susceptible to various modi- 
fications and alternative forms, a specific embodiment 
thereof has been shown by way of example in the draw- 
ings and will herein be described in detail. It should be 

45 understood that it is not intended to limit the invention 
to the particular form disclosed, but the intention is to 
cover all modifications, equivalents, and alternatives 
falling within the scope of the invention. 

Referring first to Figure 1 , a page printer 1 0 includes 

so a digital processor 11, which coordinates rasterization 
and serialization of a bit map memory 12, and control of 
a print engine 1 3. The processor 11 includes associated 
memory for data storage and executable code. The 
processor 1 1 communicates on a bus 1 4 (containing ad- 

ss dress, data and control lines) with rasterizer logic cir- 
cuitry 16 and serial izer logic circuitry 17. 

The processor 11 sends appropriate data, control 
and address signals to the rasterizer logic circuitry 1 6 to 
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rasterize information into the bit map memory 12 for 
pages to be printed by the print engine 1 3. The proces- 
sor 1 1 also controls the serializer logic circuitry 1 7 to se- 
rialize page data from the bit map memory 1 2 to the print 
engine 13 for printing. The rasterize r logic circuitry 16 
and the serializer logic circuitry 1 7 communicate with the 
bit map memory 12 on a bus 18, which is similar to the 
bus 14. The print engine 1 3 is controlled by print engine 
command logic circuitry 19, which may include a pro- 
grammed microprocessor. The print engine command 
logic circuit 19 controls paper feed, printhead position- 
ing, etc. for the print engine 13. The serializer logic cir- 
cuitry 17 provides the actual data used by the printhead 
for printing. 

During rasterization of a particular page image ar- 
ea, the rasterizer logic circuitry 1 6 tracks the lowest and 
highest bit map memory addresses written to and main- 
tains this information in low and high address registers 
21 and 22. The serializer logic circuitry 17 receives the 
starting address for a page image area being serialized 
from the processor 11, and this address is written to a 
register 23. The end address for a page image area be- 
ing serialized is written to a register 24. As shall be de- 
scribed subsequently, if the digital processor 11 has re- 
quested the serializer logic circuit 17 to provide an indi- 
cation that a certain point in the serialization of the page 
image area has been reached, the value for the address 
for this point is maintained in an intermediate address 
register 26. As will be described, this intermediate ad- 
dress indicates the point at which a sufficient portion of 
a page has been serialized to allow the rasterization of 
a new page image area including the already-serialized 
area. The serializer logic circuitry 17 provides an inter- 
rupt to the processor 11 on a line 27 when this occurs 
and also when serialization of a page is complete. 

Turning now to Figure 3, the bit map memory 12 is 
illustrated diagrammaticalty and includes a page image 
area 31 into which page information is being rasterized. 
Above and below the page image area 31 are areas 32 
and 33. Area 32 may be, for example, a previously ras- 
terized page image area; and area 33 may be bit map 
memory space available for rasterization. The lowest 
and highest addresses in the page image area 31 to 
which information has actually been rasterized are indi- 
cated in Figure 3 as "LOW and "HIGH". In practice, the 
bit map memory 12 is "circular" with address wrapping 
from the top of the memory to the bottom. 

The processor 11, in controlling rasterization and 
serialization, executes instructions in accordance with 
the flowchart shown in Figure 2. The processor, for ras- 
terization, first determines the size of page image area 
required (101), based upon the size of the page to be 
printed. If this amount of bit map memory is available 
(102), the processor allocates the memory to the page 
image (103). 

To do this, the processor takes the starting address 
of the unrasterized page area and determines the end- 
ing address for the necessary size of page image area. 



In Figure 3, this would begin at the first address below 
the line 34 and end at the last address above the line 
36 if the page image area 31 were being allocated. 
The page image area is then rasterized (104) by the 
s provision of appropriate data and address and control 
information to the rasterizer logic circuitry 16 to place 
the information in the page image area in the bit map 
memory 12. As will be described in more detail herein- 
after, the rasterizer logic circuitry 16 maintains the low 
and high addresses used in the page image area during 
rasterization. After rasterization, these values are ob- 
tained (105) bythe processor 11 from the hardware, ras- 
terizer logic circuitry 16. The processor then returns the 
unused bit map memory from the page image area 
(such as 31) to the bit map memory pool (106). 

With additional reference to Figure 4, in returning 
unused bit map memory to the memory pool, the low 
address is adjusted to the address pointing to the be- 
ginning of the first scan line to be serialized, after the 
blank lines of the top margin. The high address is ad- 
justed to the address pointing to the end of the last scan 
line to be serialized, before the trailing blank lines of the 
bottom margin. The image area 31 is thereby reduced 
to a modified image area 37. 

The low and high addresses obtained after the 
above-described adjustments are written to the start 
register 23 and the end register 24 used by the serializer 
logic circuitry 1 7 for serializing the modified page image 
area. The processor then initiates serialization (107) of 
the modified page image area by the serializer logic cir- 
cuitry 17. Serialization of the modified page image area 
may, of course, be postponed if there are other raster- 
ized image areas to be serialized prior to the modified 
image area 37. 

If, in determining (1 02) whether or not there is avail- 
able bit map memory for a page image area which is to 
be rasterized, the processor determines that there is in- 
sufficient available bit map memory, the processor then 
calculates (108) the required address in the bit map 
memory pool to serve as the ending address of the re- 
quired page image area. This address will lie within an 
already-rasterized, and not yet serialized, page image 
area. 

As shown in Figure 5, the required page image area 
38 begins at the end of rasterized, unserialized, page 
image area 39. The required ending point for the page 
image area 38 falls within another unserialized page im- 
age area 41 . The partial serialization point 42 in the page 
image area 41 indicates how much of the area 41 must 
be serialized before there is sufficient free memory for 
the beginning of rasterization of the page image area 38. 

After the processor calculates (108) the required 
address for the end of the page image area 38, the proc- 
essor then sets (109) this address in the intermediate, 
or partial serialization, register 26 (Figure 1). The proc- 
essor also sets (1 1 0) a "wait for memory" flag in its work- 
ing memory. The processor then exits (111) from the ras- 
terization sequence to perform other tasks. 
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The processor 11 receives an interrupt on the line 
27 (Figure 1) from the serializer logic circuitry when a 
page image area has been serialized to the print engine 
to the point of either an intermediate address value 
stored in the register 26 or the end address value stored s 
in the register 24. As shown in Figure 2, the interrupt 
from the end of serialization or partial serialization is rec- 
ognized by the processor, which in turn returns (112) the 
serialized bit map portion to the bit map memory pool. 
In the case of full serialization of a page image area, the 
entire page image area is returned to the bit map mem- 
ory pool. With regard to Figure 4, for example, if the page 
image 32 is serialized and is freed, and the area 31 has 
already been rasterized, the end of free memory ad- 
dress is changed to the address of the memory location 
at the beginning of the scan line at line 30. This reclaims 
the memory that was in the top margin of the page image 
area 31 . 

If the interrupt is indicative of partial serialization, 
such as serialization to the address at 42 of Figure 5, 
the portion of the page image area 41 down to the last 
address on the line 42 is returned to the memory pool. 

The processor then checks (1 1 3) to determine if the 
"wait for memory" flag is set. If it is not, the processor 
exits (114) from the routine, having returned a fully se- 
rialized page image area to the memory pool. If the flag 
is set, then the processor resets (115) the flag and re- 
turns to the beginning of the rasterization and serializa- 
tion routine already described. The processor then de- 
termines the size required for the next page image area. 
For example, in the case of the page image area 38 of 
Figure 5, this area will now fit into the available space 
in the bit map memory due to the return to the memory 
pool of the portion of the page image area 41 above the 
line 42. 

With reference now to Figure 6, the rasterizer logic 
circuitry 16 (Figure 1) includes circuitry for maintaining 
the low and high addresses at which page image mod- 
ifications were made during rasterization. The circuitry 
of Figure 6 is contained within the rasterizer logic cir- 
cuitry 1 6, except for the low address register 21 and the 
high address register 22. As the rasterizer logic circuitry 
places data information supplied by the processor 1 1 in- 
to the bit map memory 12 at .the addresses on the ad- 
dress lines of the memory bus 18, this address informa- 
tion is supplied to the circuitry 51 of Figure 6 for main- 
taining the highest and lowest addresses used in the 
registers 21 and 22. The memory address information 
on the bus 52, which is part of the bus 1 8 ol Figure 1 , is 
coupled to the two address registers 21 , 22 and a pair 
of comparators 53, 54. The address information is also 
supplied to a control logic circuit 56, the function of which 
will be described subsequently. The address informa- 
tion on the bus 52 comprises the series of addresses to 
which data is written in the bit map memory during ras- 
terization of a page image area. 

As each memory address appears on the bus 52, 
the comparator 53 compares this address with the low- 



est previous address to which data has been written in 
the present page image area, which is stored in the reg- 
ister 21 . Simultaneously, the comparator 54 compares 
the previous high address to the current address on the 
bus 52. If the current address is lower than the previ- 
ously lowest address, the comparator 53 provides a sig- 
nal on a line 51 to the control logic circuitry 56. The con- 
trol logic circuitry then activates a control line 58 to write 
the new address value into the register 21 . The compa- 
rator 54 and control logic circuit 56 effect a similar writing 
of the current address to the register 22 if it is higher 
than the previously highest address. 

At the conclusion of rasterization, the processor sig- 
nals the control logic circuitry 56 via control lines in the 
data/control bus 61 , which is part of the bus 1 4 of Figure 
1 , to obtain the values in the low and high registers 21 , 
22. When the control logic circuitry 56 is interrogated for 
this information by the processor, it provides a first, then 
a second, signal to a multiplexer 62 on a select line 63 
to place the low register address value followed by the 
high register address value on data lines 64 to be read 
by the processor. The processor then uses these ad- 
dresses to minimize the page image area as described 
previously with reference to Figures 2 and 4. 

With reference to Figure 7, the portion 66 of the se- 
rializer logic circuitry 17 used to produce intermediate 
and end of serialization interrupts is coupled to the proc- 
essor data lines 67 and address and control lines 68, all 
of which combine to form the bus 14 (Figure 1). The 
processor provides information to the serializer logic cir- 
cuitry on the bus 14, and receives an interrupt signal 
from the logic circuitry 17 on an interrupt line 27. 

Before serialization, the processor loads the serial- 
izer count register 23. To do this, the LD (notyCT tine is 
taken to a logic low; and the clock (CK) signal is driven 
high and then low. The LD (notyCT line is then taken to 
a logic high. The count data loaded represents the mem- 
ory address where the first data to be serialized to the 
print engine is stored. The clock signals are provided to 
the register 23 by serial control logic circuitry 71 , which 
may be regarded as the balance of the serializer logic 
circuitry 17 of Figure 1 . The clock pulses result from the 
sequence of address and control signals from the proc- 
essor on the lines 68. 

Before the beginning of serialization of a page, the 
intermediate interrupt register 26 is written to by the 
processor to place in the register the value of the mem- 
ory address for partial serialization, if any. This address 
is the address to which the serializer count register 23 
should be equal for generation of an intermediate inter- 
rupt. The processor then writes the end interrupt register 
24 with the value for the generation of an end interrupt, 
at the end of the page image area to be serialized. 

During serialization, data from the bit map memory 
is serialized to the print engine, and after each increment 
of data, such as 32 bits of data for example, sent to the 
print engine, the serializer control logic 71 toggles the 
clock input to the serializer register 23 to increment the 
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register to the next location to be serialized from the bit 
map. 

After each such increment, the serial control logic 
circuitry 71 sets a select signal on a line 74 low. This 
causes a multiplexer 76 to select the output of the inter- 
mediate register 26 on the line 77 to couple the interme- 
diate register value to a comparator 78. The comparator 
78 compares the intermediate register value with the 
new serializer count register value to see if an interme- 
diate interrupt should be generated. If the two register 
values are equal, there will be a logic high at the data 
input to a flip-flop 79, which is clocked to the Q output 
81 of the flip-flop 79 to generate the intermediate inter- 
rupt to the processor on line 81 . 

The serial control logic circuit 71 then sets the select 
signal on the line 74 high, to effect a comparison be- 
tween the output of the end address register 24 and the 
output of the serializer count register 23 by the compa- 
rator 78. 

If the value in the serializer count register 23 has 
reached that of the end register 24, a logic high is pro- 
duced on the data input to a flip-flop 82, which is clocked 
to its output 83 by the serializer control logic circuit 71 . 
The clock inputs to flip-flops 79 and 82 are synchronised 
to the respective states of select line 74 by the control 
logic 71 . 

The interrupt lines 81 and 83 are ORed together by 
an OR gate 84, to produce an interrupt signal on the line 
27 if the serialization has reached either the intermedi- 
ate address point or the end address point. 

By suitably addressing the serial control logic 71 , 
the processor can read the state of the interrupt lines 81 
and 83 on the processor data bus 66 to determine which 
interrupt has occurred. 



Claims 

1 . A printer having a print engine (1 3), a bit map mem- 
ory (12) including at least one page image area de- 
fined by a beginning address and an end address, 
means (16) for rasterizing information to be printed 
into the page image area, and means (17) for seri- 
alizing information to be printed from the page im- 
age area to the print engine, characterised by: 

means for storing the highest (22) and lowest 
(21 ) addresses in the page image area at which 
information is written during rasterization; and 
means (11) for defining, after rasterization of 
the page image area, a modified smaller page 
image area having a beginning address based 
upon said lowest address and an ending ad- 
dress based upon said highest address, where- 
by portions of bit map memory in the page im- 
age area that are not in the modified page im- 
age area are available for rasterization of other 
page image areas. 



2. A printer as claimed in claim 1 in which the bit map 
memory includes a second page image area de- 
fined by a beginning address and an end address, 
the beginning address of the second page image 

s area being based upon the end address of the mod- 
ified page image area. 

3. A printer as claimed in claim 1 or 2 further compris- 
ing 

10 

means (1 1 ) for determining the ending address 
for a second page image area, which is an in- 
termediate address within the first page image 
area; 

is means (26) for storing said intermediate ad- 

dress; 

means (17) for determining, during serialization 
of the first page image area, when the first page 
image area has been serialized to said interme- 

20 diate address; and 

means (79) for indicating the availability of the 
second page image area for rasterization in re- 
sponse to the determination that serialization 
of the first page image area has reached said 

25 intermediate address. 

4. A printer having a print engine (13) and a bit map 
memory (12), which includes a first page image ar- 
ea having a beginning address and an ending ad- 

30 dress, characterised by: 

means (1 1 ) for determining the ending address 
for a second page image area, which is an in- 
termediate address within the first page image 
35 area; 

means (26) for storing said intermediate ad- 
dress; 

means (17) for determining, during serialization 
of the first page image area, when the first page 
40 image area has been serialized to said interme- 

diate address; and 

means (79) for indicating the availability of the 
second page image area for rasterization in re- 
sponse to the determination that serialization 
45 of the first page image area has reached said 

intermediate address. 

5. A printer as claimed in claim 3 or 4 which further 
includes means for indicating the completion of se- 

50 rializatbn of the first page image area. 



Revendications 

55 1 . Imprimante ayant un moteur d'impression (1 3), une 
memoire en mode point (12) incluant au moins une 
zone d'image de page definie par une adresse de 
debut et une adresse de fin, des moyens (16) pour 
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la disposition en trame des informations a imprimer 
dans la zone d' image de page, et des moyens (17) 
pour serialiser les informations a imprimer de la zo- 
ne d'image de page au moteur d'impression, 
caract6ris6e par : s 

des moyens pour stocker i'adresse la plus hau- 
te (22) et i'adresse la plus basse (21) dans la 
zone d'image de page ou les informations sont 
ecrites pendant la disposition en trame ; et 
des moyens (11) pour d^finir, apres la disposi- 
tion en trame de la zone d'image de page, une 
zone d'image de page plus petite modifi£e 
ayant une adresse de debut basee sur tadite 
adresse la plus basse et une adresse de fin ba- is 
s6e sur ladite adresse la plus haute, de sorte 
que les portions de la m6moire en mode point 
dans la zone d'image de page qui ne sont pas 
dans la zone d'image de page modrfi6e sont 
disponibles pour la disposition en trame 20 
d'autres zones d'image de page. 

2. Imprimante suivant la revendication 1 , dans laquel- 
le la m6moire en mode point comprend une deuxie- 

me zone d'image de page d6finie par une adresse 25 
de d6but et une adresse de fin, I'adresse de d6but 
de la deuxieme zone d'image de page 6tant basee 
sur i'adresse de fin de la zone d'image de page mo- 
difiee. 

30 

3. Imprimante suivant la revendication 1 ou 2, com- 
prenant en outre : 

des moyens (11) pour determiner I'adresse de 
fin d'une deuxieme zone d'image de page, qui 35 
est une adresse intermediaire a I'interieur de la 
premiere zone d'image de page : 
des moyens (26) pour stocker ladite adresse in- 
termediaire : 

des moyens (17) pour determiner, pendant la 40 
serialisation de la premiere zone d'image de 
page, le moment ou la premiere zone d'image 
de page a ete s6rialis6e a ladite adresse 
intermediaire ; et 

des moyens (79) pour indiquer la disponibitite 45 
de la deuxieme zone d'image de page pour dis- 
position en trame, en reponse a la determina- 
tion que la serialisation de la premiere zone 
d'image de page a atteint ladite adresse inter- 
mediaire. so 

4. Imprimante ayant un moteur d'impression (13) et 
une memoire en mode point (12) qui comprend une 
premiere zone d'image de page ayant une adresse 

de d6but et une adresse de fin, ss 
caracterisee par : 

des moyens (11 ) pour determiner I'adresse de 



fin d'une deuxieme zone d'image de page, qui 
est une adresse intermediaire a I'interieur de la 
premiere zone d'image de page ; 
des moyens (26) pour stocker ladite adresse 
intermediaire : 

des moyens (17) pour determiner, pendant la 
serialisation de la premiere zone d'image de 
page, le moment ou la premiere zone d'image 
de page a ete serialisee jusqu'a la dite adresse 
intermediaire ; et 

des moyens (79) pour indiquer la disponibitite 
de la deuxieme zone d'image de page pour dis- 
position en trame, en reponse a la determina- 
tion que la serialisation de la premiere zone 
d'image de page a atteint ladite adresse inter- 
mediaire. 

5. Imprimante suivant la revendication 3 ou 4, qui 
comprend en outre des moyens pour indiquer 
I'achevement de la serialisation de la premiere zone 
d'image de page. 



Patentanspruche 

1. Drucker mit einer Druckmaschine (13), einem Bit- 
Map-Speicher (12), der wenigstens einen durch ei- 
ne Anfangsadresse und eine Endadresse begrenz- 
ten Sertenbildbereich umfaBt, mit einem Mittel (16) 
zum Rastem von zu druckender Information in den 
Sertenbildbereich und mit Mitteln (17) zum seriellen 
Ubertragen von zu druckender Information von dem 
Sertenbildbereich an die Druckmaschine, gekenn- 
zeichnet durch: 

Mittel zum Speichern der hochsten (22) und der 
untersten (21) Adresse im Sertenbildbereich, 
an welche wahrend der Rasterung Information 
geschrieben wird; und 

Mittel (11 ), urn nach der Rasterung des Seiten- 
bildbereichs einen modrfizierten kleineren Sei- 
tenbildbereich zu begrenzen, der eine auf der 
untersten Adresse basierende Anfangsadres- 
se und eine auf der hochsten Adresse basie- 
rende Endadresse aufweist, wodurch Teile des 
Bit-Map-Speichers in dem Sertenbildbereich, 
die nicht in dem modifizierten Sertenbildbereich 
liegen, zur Rasterung von anderen Seitenbild- 
bereichen zur Verfugung stehen. 

2. Drucker nach Anspruch 1 , in welchem der Bit-Map- 
Speicher einen durch eine Anfangsadresse und ei- 
ne Endadresse begrenzten zweiten Sertenbildbe- 
reich umfaBt, wobei die Anfangsadresse des zwei- 
ten Seitenbildbereichs auf der Endadresse des mo- 
difizierten Seitenbildbereichs basiert. 

3. Drucker nach Anspruch 1 Oder 2, femer mit 
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Mitteln (11) zum Bestimmen der Endadresse 
fur einen zweiten Sertenbildbereich, welche si- 
ne Zwischenadresse innerhalb des ersten Sei- 
tenbildbereiches ist; 

Mitteln (26) zum Speichern der Zwischen- s 
adresse; 

Mitteln (17), um wah rend der seriellen Ubertra- 
gung des ersten Sertenbildbereichs zu besttm- 
men, wann der erste Seitenbitdbereich an die 
Zwischenadresse seriell ubertragen worcfen 10 
ist; und 

Mitteln (79) zum Anzeigen der Verfugbarkeit 
des zweiten Sertenbildbereichs zur Hastening 
in Antwort aut die Bestimmung, daB die serielle 
Ubertragung des ersten Sertenbildbereichs die 75 
Zwischenadresse erreicht hat. 

Drucker mit einer Druckmaschine (13) und einem 
Bit-Map-Speicher (12), welcher einen ersten Sei- 
tenbitdbereich mit einer Anfangsadresse und einer 20 
Endadresse umfaGt, kennzeichnet durch: 

Mitteln (11) zum Bestimmen der Endadresse 
fur einen zweiten Sertenbildbereich, welche er- 
ne Zwischenadresse innerhalb des ersten Sei- 25 
tenbildbereiches ist; 

Mitteln (26) zum Speichern der Zwischen- 
adresse; 

Mitteln (17), um wah rend der seriellen Ubertra- 
gung des ersten Sertenbildbereichs zu bestim- 30 
men, wann der erste Sertenbildbereich an die 
Zwischenadresse seriell ubertragen worden 
ist; und 

Mitteln (79) zum Anzeigen der Verfugbarkeit 
des zweiten Sertenbildbereichs zur Rasterung 35 
in Anwort aut die Bestimmung, daB die serielle 
Ubertragung des ersten Seitenbildbereichs die 
Zwischenadresse erreicht hat. 

Drucker nach Anspruch 3 oder 4, welcher femer 40 
Mittel zum Anzeigen des Abschlusses der seriellen 
Ubertragung des ersten Sertenbildbereichs umfaBt. 
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